Neuronal Na+/K+ ATPase is an autoantibody target in paraneoplastic neurologic syndrome.
To identify an autoreactivity in a 66-year-old woman who presented with combined brainstem and cerebellar syndrome including vertical gaze palsy, severe progressive ataxia, and spastic tetraparesis, an acute deterioration of vision, dysarthria, and dysphagia with concurrent diagnosis of a colon adenocarcinoma. Patient's serum and CSF underwent comprehensive autoantibody screening by indirect immunofluorescence assay and immunoblot. For autoantigen purification, a histo-immunoprecipitation technique was developed followed by mass spectrometrical analysis. Recombinant candidate antigens were expressed in HEK293 and used to verify the identification. Indirect immunofluorescence assay screening revealed strong immunoglobulin G reactivity with neural tissues in serum and CSF, but not with a panel of 28 recombinantly expressed established neural autoantigens. The hitherto unknown target antigen was identified as the neuronal Na(+)/K(+) ATPase. Epitope mapping and competitive inhibition experiments showed that the autoantibodies were directed against the membrane-spanning alpha 3 subunit (ATP1A3) of the enzyme but did not bind to extracellular epitopes. Immunohistochemical analysis revealed overexpression of this subunit in the patient's tumor. We describe a case of an anti-ATP1A3-associated neurologic disorder. Mutations in the gene encoding this neuronal surface protein have already been recognized as the cause of infantile alternating hemiplegia, rapid-onset dystonia parkinsonism, and CAPOS syndrome. Although the autoantibodies are unlikely to be pathogenic, they are likely to be rare biomarkers for the apparently paraneoplastic neurologic syndrome or for the tumor itself.